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In  questions  1 to  40,  inclusive,  select  the  BEST  answer  of  the  four  given  answers  and 
record  it  on  the  separate  answer  sheet,  as  shown  in  the  example. 


EXAMPLE 

ANSWERS 

ANSWER 

SHEET 

The  formula  for  sulfuric 
acid  is 

A.  H2S05 

B.  H2S04 

c.  h2so3 

D.  H2S02 

A B 

C E 

Each  correct  answer  has  a value  of  2 marks  for  questions  numbered  1 to  40  inclusive. 

You  are  to  use  an  ORDINARY  HB  PENCIL  to  mark  your  answers  on  the  answer 
sheet.  Make  certain  your  answer  marks  are  heavy  and  black.  If  you  change  your  mind 
about  an  answer,  be  sure  to  erase  your  first  mark  completely.  There  should  be  only  one 
answer  marked  for  each  question.  Be  sure  there  are  no  stray  pencil  marks  on  your 
answer  sheet. 


1.  A sample  of  a compound  contains 

1.  A. 

572  gm. 

27.0  gm.  of  boron  (B).  If  the 

B. 

266  gm. 

compound  is  composed  of  3 atoms  of 

C. 

106  gm. 

chlorine  (Cl)  for  every  one  atom 
of  boron  the  weight  of  chlorine 
present  in  the  sample  is 

D. 

88.7  gm. 

2.  One  atom  element  X weighs 

2.  A. 

Cl 

5.15  x 10~23  gm.  Element  X is 

B. 

S 

C. 

P 

D. 

Si 

3.  The  element  which  has  a higher 

3.  A. 

Be 

first  ionization  potential  than 

B. 

Cs 

element  of  atomic  number  56  is 

C. 

Ra 

D. 

Fr 

4.  The  fourth  principal  energy  level 

4.  A. 

four  orbitals 

of  an  atom  may  contain  a maximum 

B. 

six  p orbitals 

of 

C. 

fourteen  f electrons 

D. 

sixteen  electrons 

5.  The  atomic  number  of  calcium  is  20. 

5.  A. 

A neutral  atom  of  calcium  has  20 

Which  of  the  following  statements 

electrons 

concerning  calcium  is  NOT  known 

B. 

The  nuclear  charge  of  a calcium 

from  this  information? 

atom  is  plus  20 

C. 

The  calcium  atom  has  two  valence 
electrons 

D. 

The  neutral  calcium  atom  has  an 
atomic  weight  of  40  a.m.u. 

6,  The  sodium  ion,  Na+,  has  the  same 

6.  A. 

A1+++ 

number  of  electrons  as  each  of 

B. 

F- 

those  listed  EXCEPT 

C. 

Ca++ 

D. 

Mg++ 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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7. 


8. 


0. 


10. 


11. 


12. 


Which  of  the  following  compounds  is 

7. 

A. 

IC1 

molecular? 

B. 

KC1 

C. 

MgO 

D. 

NaOH 

The  most  CORRECT  electronic 
formula  for  the  compound  calcium 
chloride,  CaCl2,  is 

8. 

A. 

[ Ca++]  2 [cf] 
|jCl:J  Ca++  [Cl] 

B. 

C. 

: C : Ca  : Cl : 

D. 

Cl  - Ca  - Cl 

The  three  steps  for  the  formation 

0. 

A. 

Energy  is  released  in  step  1 

of  the  ionic  bond  in  potassium 
fluoride,  KF,  are 

K • > K+  + le-  (1) 

B. 

The  total  energy  of  step  1 and 
step  2 must  be  greater  than  that 
of  step  3 

: F : + le' > [:  F ^ (2) 

C. 

The  total  energy  of  step  2 and 
step  3 must  be  greater  than  that 
of  step  1 

K*  + [:  F :J > K*  jj  F :J  (3) 

D. 

Energy  is  required  in  step  2 

Which  of  the  statements  concerning 
these  steps  is  TRUE? 

Which  of  the  following  groups 

10. 

A. 

HF,  NH3,  C02 

contain  formulas  of  polar  covalent 

B. 

CH4,  H20,  HBr 

molecules  only? 

C. 

CaF2,  H2S,  S02 

D. 

S03,  CO,  BrCl 

2Cr02  + 3HOJ-*  2CrOT  + H20  + OH' 

11. 

A. 

Cr02 

The  oxidizing  agent  in  the  given 

B. 

ho7 

balanced  equation  is 

C. 

CrOT 

D. 

OH 

The  magnitude  of  equilibrium  vapor 

12. 

A. 

pressure  of  the  liquid  and  tempera- 

pressure depends  on 

B. 

ture  of  the  liquid 
atmospheric  pressure  and  the 
temperature  of  the  liquid 

C. 

the  nature  of  the  liquid  and 
atmospheric  pressure 

D. 

the  nature  of  the  liquid  and  the 

temperature  of  the  liquid 

FOB  BOUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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13.  The  occurrence  of  different 
crystal  forms  of  sodium 
chloride  is  called 

13.  A. 

B. 

C. 

D. 

polymorphism 

amorphism 

isomerism 

polymerism 

14.  The  substance  whose  water  solution 
is  the  poorest  conductor  of 
electricity  is 

14.  A. 

B. 

C. 

D. 

CH3COOH 

h2so4 

C3H5(OH)3 

HC1 

15.  If  50  milliliters  of  0.20M  solution 
of  NaOH  are  required  to 
neutralize  10  milliliters  of 
H2S04  solution,  the  molarity  of 
the  acid  is 

15.  A. 

B. 

C. 

D. 

5.0  M 

1.0  M 
0.5  M 
0.1  M 

16.  The  mass  of  a reactant  that  furnishes 
or  acquires  Avogadro’s 
number  of  electrons  is  the 

16.  A. 

B. 

C. 

D. 

gram  mole 
gram  formula 
gram  atom 
gram  equivalent 

17.  H O is  known  as 

l 11 

- N - C - 

17.  A. 

B. 

C. 

D. 

an  amine 
a ketone 
a zwitter  ion 
a peptide  link 

18.  The  cleansing  action  of  soap  is 

thought  to  arise  from  the  dissolving 

of  grease  in  hydrocarbon 

clusters.  These  clusters  are  known  as 

18.  A. 

B. 

C. 

D. 

cyclo-paraffins 

saccharides 

esters 

micelles 

18.  Which  of  the  following  is  a poly- 
functional alcohol? 

19.  A. 

B. 

C. 

D. 

glycerine 

stearin 

aspirin 

isoamyl  acetate 

26.  2 - methyl  - 2 - propanol  is 
another  name  for 

2©.  A. 

B. 

C. 

D. 

primary  butyl  alcohol 
secondary  butyl  alcohol 
tertiary  butyl  alcohol 
n-butanol 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


o 


21.  In  the  electrolysis  of  aqueous 

21.  A. 

Cu++ 

CuS04  the  product  at  the  cathode 

B. 

Cu 

is 

C. 

o2 

D. 

h2 

Questions  22  through  25  refer  to 
the  following  information. 

An  atom  has  2 K electrons,  8 L 
electrons,  18  M electrons  and 
3 N electrons.  Its  atomic  weight 
is  70  a.m.u. 

22.  In  the  periodic  table  this  element 

22.  A. 

IIIA 

is  in  group 

B. 

IVB 

C. 

VA 

D. 

vnB 

23.  The  total  number  of  p electrons 

23.  A. 

19 

is 

B. 

13 

C. 

12 

D. 

6 

24.  The  number  of  chlorine  atoms  which 

24.  A. 

1 

would  combine  with  this  atom  is 

B. 

2 

C. 

3 

D. 

4 

25.  The  number  of  neutrons  in  the 

25.  A. 

31 

nucleus  of  this  atom  is 

B. 

39 

C. 

70 

D. 

101 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  tills  space) 


[OVER] 
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Questions  26  and  27  refer  to  the  following  equation. 

KC103  + 6KBr  + 3H2S04 > KC1  + 3Br2  + 3K2S04  + 3H20 


26.  One  gram  equivalent  of  KC103 

26.  A. 

20.4  gm. 

would  weigh 

B. 

80.0  gm. 

C. 

119.0  gm. 

D. 

122.5  gm. 

27.  The  number  of  grams  of  KBr  that 

27.  A. 

20.4  gm. 

one  gram  equivalent  of  KC103  would 

B. 

80.0  gm. 

completely  react  with  is 

C. 

119  gm. 

D. 

122.5  gm. 

Listed  below  are  some  conclusions  made  as  a result  of  experiments  performed  to  study 
the  structure  of  the  atom. 

(1)  The  charge  of  an  electron  is  -1.60  x 10~19  coulombs. 

(2)  The  charge-to-mass  ratio  of  an  electron  is  - 1.76  x 108  coulombs  per  gram. 

(3)  The  energy  possessed  by  an  electron  is  quantized. 

(4)  The  atom  has  a nucleus  in  which  its  positive  charge  and  mass  are 
concentrated. 

Identify  which  of  the  above  conclusions  was  obtained  by  each  of  the  experiments 


described  in  questions  28  through 

30. 

28.  J.  J.  Thompson  quantitatively 

28.  A. 

1 

measured  the  deflection  of  beams 

B. 

2 

in  discharge  tubes  by  electric  and 

C. 

3 

magnetic  fields. 

D. 

4 

28.  R.  A.  Millikan  performed  a classic 

28.  A. 

1 

experiment  now  referred  to  as  the 

B. 

2 

“Oil-Drop  Experiment”. 

C. 

3 

D. 

4 

38.  Lord  Rutherford  studied  the  scatter- 

30. A. 

1 

ing  of  alpha  particles  by  metal 

B. 

2 

foil. 

C. 

3 

D. 

4 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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31. 


32. 


33. 


34. 


35. 


Questions  31  through  33  refer  to  the  following  information.  The  possible  binding  forces 
in  solids  are: 

(1)  van  der  Waals  and/or  dipole-dipole 

(2)  electrostatic  attraction 

(3)  shared  electrons 

(4)  electrical  attraction  between  positive  ions  and  negative  electrons 


The  binding  force  in  solid 

31.  A. 

1 only 

iron  is 

B. 

2 only 

C. 

2 and  3 

D. 

4 only 

The  binding  force  in  diamond  is 

32.  A. 

1 only 

B. 

2 and  4 

C. 

3 only 

D. 

4 only 

The  binding  force  in  graphite  is 

33.  A. 

1 only 

B. 

1 and  3 

C. 

3 and  4 

D. 

4 only 

Questions  34  and  35  refer  to  the  following  half -reactions  under  standard  conditions: 


Cu > Cu+2  + 2e- 

-0.34  V (1) 

2Br~ > Br+2  + 2e~ 

-1.09  V (2) 

4H20  + Mn+2 » MnO^  + 8H+  + 5e~ 

-1.51  V (3) 

The  best  reducing  agent  is  34. 

A. 

Cu 

B. 

Mn+2 

C. 

Mn04 

D. 

Cu+2 

The  voltage  of  the  galvanic  cell  35. 

A. 

-1.85  V 

using  the  half -reactions  (1)  and 

B. 

-1.17  V 

(3)  is 

C. 

+ 1.17  V 

D. 

+ 1.85  V 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Questions  36  through  38  refer  to  the  following  data  obtained  from  experiment  12,  Heat 
of  Reaction  - Neutralization: 

A clean  dry  erlenmeyer  flask  was  weighed.  100  ml  of  0.50  M HC1  was  placed  in  the 
flask.  100  ml  of  0.50  M KOH  was  measured.  The  temperature  of  both  the  acid  and  base 
solution  was  taken.  The  two  solutions  were  mixed  and  the  final  temperature  taken. 

Observations:  The  original  temperature  of  HC1  was  20.1°  C 

The  original  temperature  of  KOH  was  20.1°  C 

The  final  temperature  of  mixture  was  22.5°  C 


The  weight  of  the  flask 

36.  If  the  specific  heat  of  the  solu-  36. 
tions  is  1 calorie  per  gram  per 
centigrade  degree  and  the 

density  is  1 gram  per  milliliter 
then  the  total  heat  absorbed 
by  the  liquid  is 

37.  The  net  ionic  equation  for  the  37. 
chemical  reaction  is 


38.  The  total  heat  liberated  by  the  38. 
reaction  was  540  calories.  The 

heat  of  reaction  per  mole  of  H+ 
is 

39.  One  method  of  determining  the  39. 
concentration  of  an  acid  is  by 
titration.  This  method  is  known 

as  . . . analysis. 

40.  In  a neutralization  reaction  the  40. 
indicator  used  was  phenolph- 
thalein.  As  the  base  was  added 

to  the  acid  the  end  point  was 
indicated  when  the  solution 
turned 


was  125  gm. 

A.  240  calories 

B.  480  calories 

C.  540  calories 

D.  600  calories 


A.  K+  + OH-  + H+  + Cl-  ->  K+  + Q-  + HOH 

B.  H+  + OH-  HOH 

C.  KOH  + H+  HOH  + K+ 

D.  HC1  + OH-  -»  HOH  + Cl- 

A.  4.80  x 102  calories 

B.  6.00  x 103  calories 

C.  1.08  x 104  calories 

D.  5.40  x 105  calories 

A.  volumetric 

B.  gravimetric 

C.  calorimetric 
B.  colorimetric 

A.  colorless 

B.  blue 

C.  red 

D.  orange 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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Values 

3 41.  Solid  potassium  fluoride  will  not  conduct  an  electric  current  but  molten  potassium 

fluoride  will.  Explain  briefly. 


2 42.  Distinguish  between  ionization  potential  and  electron  affinity. 


2 43.  Boron  trifluoride,  BF3,  is  a non-polar  molecule  but  each  boron-fluorine  bond  is  polar. 

Explain  briefly. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 

8 44. 


4 45. 


Write  the  electron-dot  formula  of  each  of  the  following: 
(a)  N2  (b)  S= 


(c)  CaO  (d)  H2S 


The  above  graphs  represent  the  composite  results  of  the  experiment  “Probability  Pat- 
terns” done  by  one  class. 

(a)  Both  graphs  represent  the  same  distribution  in  space.  Explain. 


(b)  When  graph  B is  related  to  the  electrons  in  the  Is  hydrogen  orbital  what  informa- 
tion is  given  concerning  this  electron? 


11 


Values 

6 46. 


(a)  State  the  physical  conditions  under  which  ordinary  gases  show  a large  deviation 
from  ideal  behavior. 


(b)  What  two  assumptions  of  the  kinetic  theory  of  gases  are  no  longer  applicable  when 
gases  exhibit  nonideal  behavior? 

(1)  ----- ----- 


(2) 


(c)  If  a gas  is  highly  compressed  at  very  high  temperature  it  will  not  liquefy.  Explain. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  ’n  this  space) 


[OVER] 
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Values 

8 47.  Balance  the  following  equations  by  the  method  indicated.  All  steps  of  each  method  must 

be  shown. 

(a)  Oxidation  Number  Method 

HBr  + H2SO4 > SO2  4*  Br2  + H2O 


(b)  Half  Reaction  Method 

CuS  + N03~ > NO  + S + Cu^  (acidic) 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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Values 

12  48.  Name  each  of  the  following  compounds  and  write  the  structural  formulas. 

(a)  CH3OCH2CH3  Name  

Structural  Formula: 


(b)  CH3COOC2H5  Name 

Structural  Formula: 


(c)  NH2C3H6NH2  Name 

Structural  Formula: 


(d)  C2H5COC3H7  Name 

Structural  Formula: 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 

10  49.  Define  or  explain  each  of  the  following  terms.  Use  complete  sentences, 

(a)  Lattice  Energy 


(b)  Oxidation  Potential 


(c)  Isomers 


(d)  Dielectric  Constant 


(e)  Bond  Energy 


Values 

2 5®.  Calculate  the  weight  in  grams  of  0.130  moles  of  Na202. 


15 


3 51.  Calculate  the  number  of  gram-atoms  of  oxygen  in  63.8  grams  of  CaS04. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 

52.  Analysis  of  a compound  showed  it  contained  26.58%  K,  35.35%  Cr  and  38.07%  O by 
weight. 

4 (a)  Determine  the  simple  or  empirical  formula  of  the  compound. 


2 (b)  The  weight  of  Cr  present  was  17.5  gm.  What  was  the  total  weight  in  grams  of 

the  sample  analyzed? 


FOE  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[H3AO] 


17 


Values 

3 53.  Given  the  reaction  Sb2S3  + 6HC1 > 2SbCl3  + 3H2S 

Calculate  the  volume  of  gaseous  HC1  at  S.T.P.  required  to  produce  1.806  x 1023  mole- 
cules of  H2S. 


5 54.  Determine  the  temperature  in  degrees  centigrade  of  6.60  gm.  of  C02  in  a 3.60  liter  con- 

tainer under  a pressure  of  988  millimeters  Hg. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


18 


Values 

5 55.  A current  of  10.0  amp.  is  passed  through  molten  MgCl2  for  15.0  min.  What  weight  of 

magnesium  is  produced  at  the  cathode? 

MgCl2 > Mg  + Cl2 


5 56.  If  15  ml.  of  0.50  M CaCl2  is  added  to  50  ml.  of  0.10  M CaCl2,  what  will  be  the  resulting 

concentration  of  CaCl2,  assuming  volumes  are  additive? 


FOE  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


19 


Values 

2 57.  Given  the  equation  CH4(g)  + 202(g) » C02(g)  + 2H20  + 212.9  Kcal.  Determine 

the  heat  produced  when  7.72  1 of  CH4  at  S.T.P.  are  completely  burned. 


2 58.  Given  the  equation  P4  + 6H2  — 4PH3.  Calculate  the  weight  in  grams  of  PH3  pro- 

duced, when  10  gm.  of  P4  are  allowed  to  react  with  1.2  gm.  of  H2. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 


20 


Values 

6 5®.  Complete  the  following  by  writing  the  appropriate  answer  in  the  space  provided. 

A solution  was  suspected  to  contain  a mixture  of  Ag4  ion,  Fe444  ion,  Cu++  ion  only. 

(a)  Some  6M  HC1  was  added  to  the  portion  of  the  solution.  A white  precipitate 
formed. 

Conclusion 

Formula  of  the  precipitate  

(b)  To  the  remaining  solution  a few  drops  of  6M  NH4OH  was  added  and  a rusty 
colored  gelatinous  precipitate  formed. 

Conclusion 

Formula  of  the  precipitate 

(c)  An  excess  of  NH4OH  was  then  added  and  a deep  blue  solution  formed. 

Conclusion 

Formula  of  the  ion  giving  the  dark  blue  color 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


